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(54) Catheter with filter and thrombldlscharge device 



(57) This invention relates to a catheter comprising 
a tube-like basic body with a distal and a proximal end, 
wherein the catheter comprises an expandable filter 
element at the distal end and a device for reducing 
thrombi in size and removing them. 

The filter element is formed by a number of strip- 
shaped wan sections of the basic body defined in 



between longitudinal cuts evenly distributed around the 
circumference and furthermore comprises a means for 
moving the sections of the basic body positioned on 
either side of the wall sections towards each other in 
order to make the wall sections bend outwards. 




a 

LU 



Ptojm Or Rinx x»ra» (UK) BuW^tt S*rr*»» 
2.13 M 4 



EP 0 737 450 A1 



Description 



Hie invention relates to a catheter comprising a 
tube-like basic body with a distal and a proximal end 
and wherein an expandable filter element has been 
arranged to the distal end. Such a catheter is introduced 
into a patient during surgery in order to collect thrombi 
and to prevent that these finish up for instance in the 
vascular system of the lungs and cause an embolism 
The filter element of such a catheter is usually posi- 
tioned in the vena cava. 

The collected particles are removed or reduced in 
sue by withdrawing the filter or by disintegrating them 

When removing the particles by withdrawing the 
catheter, there is a risk that they might come loose of 
the filter element and still win finish up at unwanted posi- 
tions «n the Wood stream. Removal of the parti des by 
allowing them to disintegrate locally can take up quite 
some time. M M 

The object of the invention is to provide a catheter 
of the type as described in the preamble with which the 
said drawbacks are removed. 

This aim is achieved with the catheter according to 
the invention as characterised in daim 1. As a result the 
thrombi collected by the fitter element can be frag- 
mented and removed from the body. This can be done 
at regular intervals or just before the catheter is 
removed from the body of the patient The wall sections 
defined in between the longitudinal cuts can bend out- 
wards until they make contact with the wall of the Wood 
vessel inside of which the filter element is placed The 
thrombi arrested by the filter element are sucked into 
and remain enclosed within the filter element untill these 
are removed. Prior to introdudng the catheter, the wall 
sections are straightened by moving the ends of the 
basic body situated on either side of the wall sections 
away from each other. As a result the catheter will 
obtain a small cross-section equal to that of the basic 
body not provided with the longitudinal cuts, so that the 
catheter can be introduced with a minimum of traumatic 
effects. 

A very suitaWe embodiment of the device for reduc- 
ing the thrombi in size and removing them is charader- 
ised m daim 2. A stream of liquid under pressure 
supplied via the pressure lumen, flows out of the jet noz- 
zle in the form of a jet and engages sections of thrombi 
which are fragmented due to the energy of the jet The 
thrombus fragments are conveyed by the Jet to the dis- 
charge opening and removed via the discharge lumen. 

A very suitaWe embodiment of the catheter accord- 
ing to the invention is chararterised in daim 3. By mov- 
ing the inner and outer tube-like bodies in relation to one 
another the strip-shaped wan sections can be bent out- 
wards or stretched respectively. On introdudng the 
catheter, the inner tube^ike body is moved as much as 
possiWe in the relatively distal direction inside the outer 
tube-like body, so that the strip-shaped wall sections will 
be stretched. After positioning the distal end of the cath- 



eter, the inner tube^ike body is moved in the relatively 
proxmal direction in the outer tube-like body, as a result 
of which the strip-shaped wan sections win bend out- 
wards and consequently form the filter element 
5 *^ onan y *e measure as set out in daim 4 ts 
preferably employed. The inner tube-like body is in that 
case essentially made in the form of a suction catheter 
wherein an parts required for the reduction and removal 
device are received in this inner tube-like body. 
10 B Y em Pl°ying the measure as set out in daim 5 it is 
ensured that the reduction and removal device can con- 
tinue to work properly without getting Wocked On acti- 

T*? "* removal devic8 - f «* t^ e 
« P^ 5 01 *■ lending as far as in between the 

T5 bent wan sections of the filter element are engaged 
after wh.ch gradually the entire structure is fm^ented 
and removed. 

PreferaWy the measure as set out in daim 6 is 
employed. The discharge lumen does not need to be 
20 connected in that case to a separate source of suction 
As a result of the ejector action a suffident flow is main- 
tained in the discharge lumen without applying addi- 
tional suction. M 

~ *. Ht* inVe ? i0n 5 56 exp,ained ln Wter- detail in 
ss the following description with reference to the attached 
drawings. 

Figure 1 shows schematically the application of a 
catheter according to the invention. 

figure 2 illustrates the distal end of a catheter 
so according to the invention when being positioned in the 
Wood vessel. 

Figure 3 shows a view conesponding to that of fig- 
ure 2 in which case the filter element is illustrated in 
working state. 

w As is illustrated schematically in figure 1 . a catheter 
1 according to the invention is introduced into a patient 
2, in order to position a filter element 3 at the distal end 
of the catheter 1 inside a Wood vessel, in particular in 
the vena cava. 

<o . The catheter 1 comprises a tube-like basic body 4 
with a filter element 3. still to be explained in greater 
detan. at the distal end and a connecting member 5 at 
the proximal end. 

The connecting member 5 comprises in this exam- 
45 pie of an embodiment a haemostatic valve 6 through 
which a guide wire 9 is advanced, which is employed in 
the usual manner for the purpose of positioning the 
catheter 1. 

Furthermore the connecting member 5 comprises a- 
se discharge connection 7 which is conneded with the dis- 
charge lumen in the basic body 4 and a pressure con- 
nection 8 which is conneded with a pressure lumen in 
the basic body 4. 

The basic body 4 of the catheter 1 comprises an 
55 outer tube-iike body 13 and an inner tube-like body 14 
received therein in a. in a longitudinal direction, movable 
manner. The outer tube-like body 1 3 and the inner tube- 
like body 14 are connected to each other with thar distal 
ends. At the very end. a tip 17. made of a soft material, 




has been arranged In order to prevent trauma on intro- 
duce of the catheter i into the blood vessel 12 

At the distaj end of the outer tube-like body 13 a 
number of longitudinal outs 15. distr.^t a7 Jenly 

^shaped wafl sec. tions 16 in between thera ™e 

f^K° 1 tU>e ^ k8 body 14 at the proximal 
to the outer tobe-Gke body 13 Qu tw«M e .1. _V 

ftj 1 "2 bQ deaf lhat thrombi ■» from a certain size 
towing through the blood vessel 12. wfll be «Sjd* 

ZV^JF th3t 111 * 8 Same toe *• bfoodcan 
flow « a normal manner through these wall sections. 

mentioned pressure lumen 18 connected with the d™T 
sure connection 8. In the manner iflustSZ,^^ « 
the pressure lumen 18 is connected wrth a^rX J" 

^nozzle 19. The jet nozzle 19 is directed at a di 
^^"020 which forms the erri section of a 
charge lumen in the inner tube-tike body 14 whjcht M 

charge connection 7. 

In addition to the pressure lumen and the discharge 

lu^^ir ner J Ube ' Gk8 ^ 14 mother 
lumen for the guide wire 9. 

m J* S °*™ 5 01 J™** by the filter ele- 

ment will extend as far as inside the space defined by 

reduce the thrombi in *ze and remove them, liquid 
under pressure fe supplied to the pressure correction « 
8 so .that a powerful liquid jet leaves the pressure n<* 

ta^S? !L thr ° mbl 8naaQed by this liquid 
TrJl^jT . m SlZB * m «hanicaJ action and 
entrained through the discharge opening 20 in the Z <s ' 

chargelumen. inomertostirnulatethertschargeflow a 
ZT?r e bG COnn9C,ed 10 discharge con 
nection 7. As a result of the suction action, the ftromW 
are graduafly sucked further into the space definaToy 
thewa^secto re i6wheretheyaregraduallyreduc«Jb * 
s*e and utomatery removed via the cfischar^eZea 4 

?n 6 n S' 8 19 Bnd * e opening 20 

can. «, a suitable manner, be arranged and dimen- 

flow of Bquid leaving the jet nozzle 19 aea^ aTejec * 5 
out ecxfrtional suction action at the discharge connec- 
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ft will be dear that the thrombi reduction and dis- 

«M endoftherateretement ttW^^SS^ 
space defined by me ^«*o™ bSS^S^ 

Whentheiaiereatheterhascarriedouttelaik.end 

fern (ormng. the catheter can be removed In JZjZ 
■Mm m. the h» ^ bcd^«^ 

eon. so that the wan sections is h«v<™ ~ » L , 
stretched again into 

section, so that it can be withdrawn easily. 
Claims 

1 ' S2 ete lf 0mprisfna a basic body with a 

distal and a proximal end. wherein the catheter 

fWmber 01 strip-shaped wan sect 

El.? ^ ^ ^ deJined ^ between 
tongitudinal cuts evenly distributed eroundZT 

Z nZ™'^ fUrthermore ^sing a means 

h ol^t It ^ S6Cti0nS t0wards ««* other 
m order to make the wan sections bend outwards 
and a device for reducing thrombi in size and 
removing them 

Catheter as claimed in daim 1 . wherein the thrombi 
reduction and discharge device cornprisesT^ 
nozzle connected with a pressure lumen inside the 
basic body pointing in the proximal direction and a 
^arge opening, famed opposite the jet nozzle, 
which « connected to a discharge lumen. 

' ^Z^T in ^ 1 ' ^^fl an outer 
tube-fike body and an inner tube-fike body received 
insKf e it in a movable manner, which are connected 
to each other at their distal ends and wherein the 

Catheter as claimed in daim 2 and 3. wherein the 
pressure lumen and the discharge lumen have 
been received inside the inner tube-like body 

S!!!!, 6 ? 5 ^^ in daim 4 « noz- 
de and the, discharge opening are positioned inside 
£e longjtudinal section of the catheter wherein the 
longitudinal cuts extend. 
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